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TECHNICAL FIELD 

This invention relates to a treatment system for a wide variety of medical 
problems providing and, more particularly, to a treatment system combining an 
exothermic pad with holding means for providing controlled, reproducible, 
continuous heat delivery to the surface of the skin or subcutaneously at a 
substantially constant temperature for specific periods of time in order to enable 
medicinal heat benefits to be realized. 
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BACKGROUND ART 

It has been found that many medical problems which affect individuals 
can be successfully treated by applying heat to the affected area. Although a 
variety of devices have been created for use by individuals to provide heat to a 
particular area of the body, no system has been achieved which is capable of 
providing reliable, controlled, repeatable delivery of a precise temperature level 
for a given length of time in an easily used and convenient form. 

The use of heat therapy for many transitory problems, such as pains, 
muscle pulls, etc., has been practiced for many years. Typically, if heat is 
employed, these problems are treated with electrically heated pads, hot towels, 
hot compresses and/or exothermic heating pads. However, in spite of the 
desirability of using heat in various locations on an individual, no prior art 
system has been developed which adequately satisfies this need. 

One of the prime examples of a medical condition that has recently been 
found to be treatable with heat therapy is warts. Although the present invention 
is not limited to warts, the efficacy of using heat for wart treatment is detailed 
herein as an example of the benefit of the present invention. 
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Warts are very common viral induced growths (infectious process) and 
have long presented problems to individuals due to the pain, discomfort and the 
cosmetic problems associated therewith. Although various methods and treat- 
ments have been developed over the years for reducing or eliminating the 
undesirable effects associated with warts, these prior art applications, treatments 
and methods have been incapable of eliminating or curing warts or the problems 
associated with them. 

In order to understand the treatment of warts, it is important to know that 
the skin is divided into three layers, the epidermis, the dermis, and the subcuta- 
neous tissue. The outer layer of the skin is called the epidermis, and varies in 
thickness from about 0.3 mm on the eyelids and flexural areas to 1 .55 mm on 
the palms and soles. The outermost layer of the epidermis is the stratum 
corneum (horny layer), which is comprised of completely keratinized dead cells. 
The thickness of the stratum corneum varies greatly on different parts of the 
body, being thickest on the palms and soles and totally absent on the oral 
mucosa. 

The bottommost layer of the epidermis, called the basal cell layer, rests 
upon the basement membrane separating the epidermis from the dermis. The 
base! cells are the epidermal cells that proliferate. The basal cells proliferate 
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and, by cell division, form the keratinocytes (squamous cell layer, stratum 
spinosum, spinous layer). The keratinocytes synthesize insoluble protein which 
remains in the cells and will eventually become a major component of the outer 
layer (the stratum corneum, horny layer). The keratinocytes continue to divide 
and to migrate from the bottommost layer to the outermost layer, until the cells 
finally die. In this process of keratinization, the cells continue to flatten and their 
cytoplasm appears granular (stratum granulosum, granular layer) until they finally 
die as they reach the surface to form the stratum corneum (horny layer). 

Warts are known to be intra-epidermal tumors of the skin caused by 
infection with the human papilloma virus (HPV). The HPV induces an abnormal 
increase of cells in the skin tissue, commonly referred to as hyperplasia, with the 
hyperplasia being limited to the squamous epithelium. Typically, replication of 
the papilloma virus is confined to the nuclei of the upper layer of infected 
epidermal cells. 

Many different methods and application systems have been developed to 
treat warts. However, none of them are uniformly effective. The most common 
treatments for eliminating warts are surgery, such as conventional surgery, laser 
surgery, and cryosurgery, the application of different acidic or caustic chemicals 
in order to completely remove the affected area, and other topical substances, 
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and immune response modifiers, such as Interferon imiquimod, DNCB etc. 
However, for many individuals, these processes are as difficult or as uncomfort- 
able as the wart condition itself. The warts may return, and patients may be left 
with pain and/or scar formation. Consequently, many individuals avoid these 
treatments and, instead, merely accept the discomfort associated with their 
warts. Unfortunately, when warts are left alone, they may also spread, as a viral- 
infectious process. 

Various chemical compositions have been developed in an attempt to 
eliminate or reduce the size of the warts by inactivating or slowing the growth of 
the virus within the skin. In addition, other chemical compounds have been 
used to reduce or eliminate the overgrowth and keratinization of the wart and 
thereby lessen its sensitivity or tenderness. Unfortunately, these chemical 
compositions have been incapable of providing a universally successful treat- 
ment for warts and, at best, have only been partially successful. 

It has long been known that temperature is an important factor in the 
development of warts, as well as in treating warts. It is also known that the vast 
majority of common and plantar warts are produced by HPV types 1, 2, 3, and 
4. These viruses prefer to produce lesions on the acral (end) parts of the body 
which are cooler than the rest of the body. Since the skin surface in general and 
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the extremities of individuals, such as hands and feet, typically have tempera- 
tures of between about 24° and 31 °C, (less than the body temperature) these 
locations are typical for the development of the wart virus. In contrast, the 
anogenital warts and laryngeal warts tend to replicate in more warmer locations 
and are clearly well known as comprising a different HPV types. 

Various studies have shown that the local application of heat causes the 
virus organisms to be slowed or inactivated. One attempt to effectively apply 
heat as a wart treatment was the use of hot water baths, with the individual 
immersing the entire body part containing the wart into a hot water bath. In 
view of the inherent limitations of this system as well as its limited success, wide 
acceptance of hot water exposure was never realized. 

In particular, one principal limitation found with hot water baths is the 
inherent difficulty in maintaining a constant temperature for long time periods. 
In addition, hot water baths are extremely difficult to employ since the entire 
body part, not only the wart, must be immersed into the hot water. This is 
particularly difficult since long time exposures are required, as well as repeated 
exposures several times a day. Furthermore, the hot water bath procedure is 
particularly hazardous to children due to the risk of severe burning. 
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Finally, hot water baths are not realistically practical due to the 
importance of precision in the application temperature. The application temper- 
ature is extremely important, since the leeway between a therapeutic tempera- 
ture and a destructive temperature is very narrow. At 44°C, a six-hour exposure 
is needed to cause blistering or irreversible damage to the basal layer of the 
epidermis. However, at 51 °C, an exposure of between about 3 to 5 minutes is 
sufficient to destroy the epidermis. 

As is evident from this discussion, warts exemplify the numerous condi- 
tions that can be effectively treated if a dependable delivery system for providing 
heat therapy were available. Similarly, these numerous other medical problems 
are also effectively treated using a similar dependable delivery system which 
provides controlled heat therapy. 

Therefore, it is a principal object of the present invention to provide a 
treatment system constructed for cooperative association with a heat delivery 
patch or exothermic pad and holding member to provide heat therapy which is 
easy to use and is highly effective in providing controlled temperature levels to 
any desired location on the skin or body of the user. 

Another object of the present invention is to provide a treatment system 
having the characteristic features described above which is capable of providing 
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a constant level of heat for extended periods of time by controlling air flow and 
heat insulation. 

Another object of the present invention is to provide a treatment system 
having the characteristic features described above which is easily used by a 
consumer and enables the treatment system to be retained in any desired 
position or location for any desired length of time. 

A further object of the present invention is to provide a treatment system 
having the characteristic features described above which is capable of being 
constructed to be easily reused. 

Another object of the present invention is to provide a treatment system 
having the characteristic features described above which is capable of being 
constructed as a single-use system which is easily applied to the skin surface for 
attaining the desired heat benefits and then disposed after use. 

Another object of the present invention is to provide a treatment system 
having the characteristic features described above which is capable of providing 
consistent, repeatable, reproducible, and reliable temperature levels in a conve- 
nient, easily attained, safe manner. 

Other and more specific objects will in part be obvious and will in appear 
hereinafter. 
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SUMMARY OF THE INVENTION 

In the present invention, all of the difficulties and drawbacks of the prior 
art. systems, methods and procedures have been eliminated and a local, easily 
employed, convenient, consumer oriented treatment system for providing heat 
therapy for a wide variety of medical problems is achieved. In this invention, a 
treatment system is provided which comprises, at a minimum, a fully integrated, 
easily employed holding or support member which is uniquely constructed for 
cooperating with a heat delivery patch or exothermic pad for optimizing the 
application of heat directly to a precisely desired location. 

In accordance with the present invention, an extremely novel, fully 
integrated treatment system is realized which possesses broad applicability for a 
wide range of medical conditions. In particular, medical conditions such as 
psoriasis, skin cancers, warts, leishmaniasis, mycobacteria, and granuloma 
annulare can be treated or improved by heat penetration into the skin, subcuta- 
neous tissues, joints, muscles, blood streams, etc. As detailed herein, the 
application of heat has been found to slow, inhibit, or reverse metabolic pro- 
cesses, immunological processes, or biological conditions or processes which 
depend upon heat or are affected by heat. As a result, numerous medical 
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conditions are effectively treated by employing the integrated treatment system 
of the present invention. 

It has also been found that the use of heat produces a positive, synergistic 
effect on the targeted, controlled delivery of predetermined amounts of drugs, 
penetration enhancing agents, and/or cosmetics. In this regard, the topical use of 
drugs, penetration enhancing agents, and/or cosmetics for the treatment of skin 
conditions and/or subcutaneous symptoms including, but not limited to, pain, 
itch, and irritations are improved or effectively treated by the use of the present 
invention. Furthermore, the delivery of drugs, penetration enhancing agents 
and/or cosmetics through the skin for the purpose of achieving a non-oral and/or 
non-parenteral, systemic, transdermal delivery is effectively enhanced by the 
presence of a controlled heat gradient. 

Exothermic pads or heat delivery patches have been previously developed 
and typically comprise a porous film or pad of woven or non-woven material 
incorporating chemicals which will react exothermically to generate heat in the 
presence of oxygen. Although any desired chemicals can be employed, exother- 
mic pads or heat delivery patches typically contain moxa or a mixture of iron 
powder, activated charcoal, wood fibers, water and salt. Alternatively, a mixture 
of alkaline sulfides and iron carbide are employed with the chemicals stored in 
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an inert, oxygen-free, chamber to prevent exposure to oxygen prior to use. In 
addition, the pores of the pad are of sufficient size to assure that the required air 
flow is achieved. 

Prior to use, the patch/pad is typically sealed within a pouch with an inert 
gas, such as nitrogen. As long as the patch/pad remains in the sealed container 
until use, no chemical reaction takes place. However, once the pouch is open, 
the presence of the oxygen in the air causes the chemicals to react and the 
desired exothermic reaction is produced. 

In the present invention, the exothermic pad or heat delivery patch is 
separately employed by having the user place the pad or patch on the desired 
site where heat treatment is being sought. Typically, the heat delivery patch or 
exothermic pad is separately secured to the desired site by adhesive means 
associated therewith. However, any desired securement method may be 
employed. 

Once the patch/pad is secured in the precisely desired location, the 
support or holding member of the treatment system of the present invention is 
affixed to the desired location, peripherally surrounding and securely maintain- 
ing the heating pad or exothermic patch in the desired location, assisting in 
regulating and controlling the heat level and air transmission to the exothermic 
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pad or heat delivery patch. In this way, the desired, controlled heat delivery or 
heat gradient is realized, enabling a broad range of medical conditions to be 
effectively treated. 

As fully detailed below, in addition to providing controlled heat delivery 
for the direct treatment of certain medical conditions, the use of a heat gradient 
as provided by the fully integrated treatment system of the present invention is 
effective, improving and enhancing the penetration of systemic and topical 
medications such as corticosteroids, chemotherapeutic agents, anesthetics, 
antihistamines, anti-infectives, anti-bacterials, anti-parasitics, anti-viral agents, 
anti-oxidants, immunomodulators, keratolytics, and anti-neoplastics. Although a 
wide variety of chemical products come within the scope of these medications, 
the following list provides typical compositions that are effectively employed as 
a part of the treatment system of the present invention. However, this listing is 
provided for exemplary purposes only, and is not intended to limit the present 
invention thereto. 

In this regard, corticosteroids may comprise one or more selected from the 
group consisting of hydrocortisone, triamcinolone, betamethasone, and any 
other steroids commonly used in topical applications to the skin; chemothera- 
peutic agents may comprise one or more selected from the group consisting of 
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5FU, Bleomycin, cytotoxic agents; anesthetics may comprise one or more 
selected from the group consisting of lidocaine, prilocaine, and pramoxine; 
antihistamines may comprise one or more selected from the group consisting of 
diphenhydramine and its salts; anti-infectives, such as anti-fungals, may comprise 
one or more selected from the group consisting of clotrimazole and ciclopirox; 
anti-bacterials may comprise one or more selected from the group consisting of 
gentamicin, tetracycline, erythromycin, and clindamycin; anti-parasitics may 
comprise one or more selected from the group consisting of metronidazole, 
permethrin, and crotamiton; anti-virals may comprise one or more selected from 
the group consisting of acyclovir; antioxidants may comprise one or more 
selected from the group consisting of ascorbic acid and tocopherol; 
immunomodulators may comprise one or more selected from the group consist- 
ing of imiquimod and beta glucan; keratolytics may comprise one or more 
selected from the group consisting of salicylic acid; and antineoplastics may 
comprise one or more selected from the group consisting of cytotoxic agents and 
immunomodulators. 

Furthermore, it has also been discovered that the use of the heat gradient 
as provided by the present invention is effective in causing skin penetration 
enhancing agents to be more effectively employed. In this regard, as is fully 
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detailed below, skin penetration enhancing agents which benefit from the use of 
the present invention comprise one or more selected from the group consisting 
of solvents, surfactants, ethers, esters, fatty acid glycerides, urea, oleates, 
liposomes, retinoids, and occlusive compounds. 

As is evident from the foregoing, a wide variety of broadly diverse medical 
conditions are effectively and efficiently treated using the integrated treatment 
system of the present invention. As detailed above, this treatment system 
incorporates a heat delivery patch or exothermic pad in combination with a 
holding member which maintains the heat delivery patch or exothermic pad in a 
precisely desired location where the particular medical problem is manifested or 
where heat delivery or a heat gradient is desired. In addition, skin penetration 
enhancing agents and/or cosmetics may be integrated into the treatment system 
of this invention for further enhancement of its efficacy. 

One area in which the use of heat has been widely documented is in the 
treatment of warts. In this regard, heat treatment for warts is fully disclosed in 
Dvoretzky. U.S. Patent 5,053,024. However, the use of heat in treating other 
skin disorders or medical conditions as well as the use of heat for assisting in the 
transmission and/or absorption of medicines, skin penetration enhancing agents, 
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and/or cosmetics is unknown and represents an advance in this technological 
area. 

Since the treatment of warts is one example of a medical problem that is 
effectively treated using the treatment system of this invention, the use of the 
present invention in connection with the treatment of warts is fully detailed 
herein. However, it is to be understood that the efficacious use of the present 
invention for treating warts is described herein for exemplary purposes only, and 
no limitation of the present invention to warts is intended. Furthermore, particu- 
lar temperature levels and exposure times detailed herein are provided as 
examples of the present invention, and other temperatures or exposure times for 
other medical treatments can be attained with the present invention and are 
encompassed within the scope of the present invention. 

By employing the treatment system of the present invention to treat warts, 
the wart virus is inactivated or slowed in its development, thereby preventing 
further invasion of the virus to adjacent tissue. As a result, the normal reparative 
process of the skin takes effect, moving in the infected portion to a higher and 
higher level into the spinous layer of the epidermis, towards the surface of the 
skin, until the wart is shed in the normal process with the stratum corneum. 
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By employing the treatment system of the present invention which 
comprises a holding member in combination with a heat delivery patch or 
exothermic pad, the temperature of the skin is elevated and maintained between 
about 39° to 44°C, for periods of time ranging between about 1 and 10 hours. 
In addition, by employing the present invention, the heat level to which the skin 
is exposed is maintained in a small, controlled range, which represents the 
optimum heat exposure for killing and inactivating the wart virus. As a result, 
optimum performance and treatment is realized. 

If desired, keratolytic chemical agents may be incorporated with and/or 
into the exothermic pad to assist in reducing the thickness of the epidermis, 
particularly the stratum corneum. Inasmuch as the wart viruses are confined to 
the upper layer of the epidermis, the stratum granulosum and stratum corneum, 
any removal of the outermost horny layer technically eliminates a portion of the 
wart as well as the viral particles contained therein, destroying the viral particles 
by shedding. In addition, the thinning of the stratum corneum enables the heat 
to penetrate deeper within the wart lesion, thereby achieving greater efficacy 
from the application of the pad. 

Although various keratolytic agents can be incorporated with and/or into 
the exothermic pad in order to reduce the upper layer of the epidermis, it has 
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been found that salicylic acid or salicylic and lactic acid are preferable, since 
such chemicals may be incorporated with and/or into the exothermic pad to 
attain the desired beneficial results. By incorporating either salicylic acid, 
salicylic and lactic acid, or other similar chemical compositions, the exothermic 
pad may operate more effectively, since the thickness of the epidermis is 
reduced, thereby allowing the heat generated by the exothermic pad to penetrate 
the wart to a greater extent. In addition, immune response modifiers, such as 
interferon, imiquimod, DNCB, etc. may also be employed with equal efficacy. 

In accordance with the present invention, the support member is specifi- 
cally designed for being quickly and easily mountable to any location on an 
individual where a wart is normally found and remain in the precisely desired 
location in cooperating association with the heat delivery patch or exothermic 
pad. In addition, the support member cooperates with the heat delivery patch or 
exothermic pad to securely maintain the patch/pad in direct association with the 
wart. Furthermore, the support member of the present invention is also specifi- 
cally constructed from material particularly designed for cooperating with a heat 
delivery patch or exothermic pad to synergistically interact therewith for assuring 
that the precisely required temperature levels are maintained and optimum 
oxygen flow is realized for the precisely desired period of time. 
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The support member forming the holding system of the present invention 
may be constructed in a variety of alternate configurations for providing the 
desired, quicky, easy, secure mounting thereof directly to any portion of the 
human anatomy where wart treatment is likely to be needed. In this regard, 
warts are most typically found on the extremities, thereby enabling the holding 
system of the present invention to comprise a construction which is quickly and 
easily mounted to an individual's hands, feet, toes, fingers, arms, forearms, legs, 
thighs, elbows, knees, head, and torso. 

In this regard, one preferred embodiment of the holding system of the 
present invention comprises a continuous, substantially cylindrically shaped tube 
member. By employing a cylindrically shaped member, the holding system of 
the present invention is able to be easily mounted onto the hands, feet, arms, 
legs, etc. of the user, peripherally surrounding the hands, feet, arms or legs, and 
securely maintaining and cooperating with the pre-mounted exothermic pad or 
heat delivery patch in the precisely desired location. 

Although a cylindrically shaped holding system is preferred for most 
applications, alternate constructions can also be employed. Such alternate 
constructions include cones, truncated cones, closed-end cylinders, and elon- 
gated strips of various sizes incorporating fastening means, such as snaps, velcro, 
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adhesives, etc. mounted at opposed ends for securing the holding system in 
peripheral surrounding engagement with any desired area of the human anat- 
omy. In addition, if desired, tightening means, preferably in the form of an 
elongated strip member mounted on the outside surface of the cylindrical 
holding system, can be employed in order to assure secure, snug, mounted 
engagement of the treatment system in the precisely desired location. 

One principal feature of the present invention is the material employed for 
forming the treatment system of this invention. In this regard, most woven or 
non-woven materials are capable of being employed for forming the holding 
member. However, it has been found that the preferred material comprises an 
elastomer with its entirety or formed therein, in order to provide flexibility in 
easily mounting and securing the holding system in place. In one preferred 
construction, the elastomer is integrally formed as a part of the material, such as 
a thermoplastic elastomer. In this regard, the preferred thermoplastic material 
comprises a foamed thermoplastic elastomer selected from the group consisting 
of polyurethane, polyolefins, polybutylenes, polyethylenes, polyesters, ethylene- 
propylene rubbers, polypropylenes, silicones, and vinyl based resins. 

By employing a foamed thermoplastic elastomer, a precisely desired 
combination of closed cells and open cells is obtained, with the ratio of closed 
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cells to open cells being controlled within a preferred range. In this way, the 
heat retention and/or insulation capabilities of the material are precisely main- 
tained as well as the ability of the material to transmit oxygen from the surround- 
ing, ambient air directly to the location of the heat delivery patch or exothermic 
pad. 

In accordance with the present invention, the temperature delivered 
directly to the wart by the exothermic pad or heat delivery patch is precisely 
controlled in a narrow range, for a determined length of time, due to the insula- 
tion provided by the holding system. In addition, oxygen is circulated continu- 
ously through the holding system to provide proper operation of the exothermic 
pad/patch as well as provide air circulation to the surface of the skin being 
treated. 

The invention accordingly comprises an article of manufacture possessing 
the features, properties, physical characteristics, qualities of the material being 
employed, and relation of elements which will be exemplified in the article 
hereinafter described and the scope of the invention will be indicated in the 
claims. 
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THE DRAWINGS 



For a fuller understanding of the nature and objects of the invention, 
reference should be had to the following detailed description taken in connec- 
tion with the accompanying drawings, in which: 

FIGURE 1 is a perspective view of one embodiment of the treatment 
system of the present invention with the holding member thereof mounted to a 
hand with an exothermic patch mounted to a finger of the hand; 

FIGURE 2 is a perspective view of the holding member of FIGURE 1; 

FIGURE 3 is a perspective view of an alternate construction of the holding 
member of the treatment system of the present invention; 

FIGURE 4 is a perspective view of a further alternate embodiment of the 
holding member of the treatment system of the present invention; and 

FIGURE 5 is a perspective view of a still further alternate embodiment of 
the holding member of the treatment system of the present invention. 
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DETAILED DISCLOSURE 



By referring to FIGURES 1-5, along with the following detailed disclosure, 
the construction and operation of the treatment system of the present invention 
can best be understood. In order to provide a full and complete teaching of the 
present invention, FIGURES 1-5 depict alternate preferred constructions for the 
treatment system of the present invention. However, it is to be understood that 
the embodiments are disclosed for exemplary purposes only, and are not 
intended as a limitation of the present invention. Consequently, alternate 
constructions and configurations for the system of the present invention can be 
made and are intended to be within this scope of the present invention. 

In accordance with the present invention, treatment system 20 comprises 
a multi-component, fully integrated, easily employed construction for providing 
optimum delivery of heat therapy and/or a heat gradient to any desired location 
on the human anatomy for imparting medical benefits for a wide variety of 
various disorders and conditions. In this regard, in achieving an effective 
treatment system in accordance with the teaching of the present invention, 
treatment system 20 comprises holding member 21 and exothermic pad or heat 
delivery patch 28. In addition, if desired, any desired drugs, skin penetration 
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enhancing agents and/or cosmetics may also be combined as part of treatment 
system 20 in order to attain desired enhanced medicinal benefits. 

The present invention achieves an extremely novel, fully integrated 
treatment system having broad applicability for a wide range of medical condi- 
tions. As detailed herein, the application of heat has been found to slow, inhibit, 
or reverse metabolic processes, immunological processes, or biological condi- 
tions or processes, which depend upon heat or are affected by heat. As a result, 
broad applicability and extensive benefits are achieved by the present invention. 

In FIGURES 2-3, alternate, exemplary embodiments of holding member 
21 of treatment system 20 are depicted. As shown in FIGURES 1 and 2, one 
embodiment of treatment system 20 of the present invention is depicted as 
comprising a hollow, continuous, cylindrically shaped holding member 21 
having an outer surface 22 and an inner surface 24. Although depicted as a 
hollow cylindrical member, holding member 21 may comprise any desired 
alternate size, shape, or configuration, and discussed herein. 

In order to employ treatment system 20 of the present invention in a 
manner which will provide controlled heating of any desired site where treat- 
ment is being sought, reference should be made to FIGURE 1 . In this Figure, the 
existence of a wart on finger 25 of hand 26 is depicted for exemplary purposes, 
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with exothermic pad or heat delivery patch 28 mounted to finger 25 in overlying 
engagement with the wart formed thereon. In addition, treatment system 20 of 
the present invention is placed about the fingers of hand 26, in overlying, 
secure, co-operative engagement with exothermic pad 28. 

By securely mounting holding system 20 in overlying, cooperative 
engagement with heat delivery patch or exothermic pad 28, holding system 20 
provides the desired co-operative association with pad/patch 28 to assure 
controlled heat delivery and oxygen circulation directly to the desired location. 
In this way, protection of the desired site is provided, along with control of the 
temperature to which the skin surface is exposed. As a result, the precisely 
desired temperature is delivered to the wart, within a desired, narrow range and 
for the precise length of time needed for killing the wart virus. 

In addition to its efficacy for treating warts, treatment system 20 of the 
present invention is also capable of treating other medical conditions such as 
psoriasis, skin cancers, leishmaniasis, mycobacteria, and granuloma annulare. 
Each of these conditions can be treated or improved by heat penetration into the 
skin, subcutaneous tissues, joints, muscles, blood streams, etc. The application 
of heat has been found to slow, inhibit, or reverse metabolic processes, 
immunological processes, or biological conditions or processes which depend 
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upon heat or are affected by heat. As a result, numerous medical conditions are 
effectively treated by employing the integrated treatment system of the present 
invention. 

It has also been found that the use of heat produces a positive, synergistic 
effect on the targeted, controlled delivery of predetermined amounts of drugs, 
skin penetration enhancing agents, and/or cosmetics. In this regard, the topical 
use of drugs, penetration enhancing agents, and/or cosmetics for the treatment of 
skin conditions and/or subcutaneous symptoms including, but not limited to, 
pain, itch, and irritations, are improved or effectively treated by the use of the 
present invention. Furthermore, the delivery of drugs, penetration enhancing 
agents and/or cosmetics through the skin for the purpose of achieving a non-oral 
and/or non-parenteral, systemic, transdermal delivery is effectively enhanced by 
the presence of a controlled heat gradient provided by the present invention. 

It has been found that the use of a heat gradient, as provided by the fully 
integrated treatment system of the present invention, is effective, in improving 
and enhancing the penetration of systemic and topical medications such as 
corticosteroids, chemotherapeutic agents, anesthetics, antihistamines, anti- 
infectives, anti-bacterials, antiparasitics, anti-viral agents, antioxidants, 
immunomodulators, keratolytics, and anti-neoplastics. Although a wide variety 
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of chemical products come within the scope of these medications, the following 
list provides typical compositions that are effectively employed as a part of the 
treatment system of the present invention. However, this listing is provided for 
exemplary purposes only, and is not intended to limit the present invention 
thereto. 

In this regard, corticosteroids may comprise one or more selected from the 
group consisting of hydrocortisone, triamcinolone, and betamethasone and any 
other steroid commonly used in topical applications to the skin; chemothera- 
peutic agents may comprise one or more selected from the group consisting of 
5FU, Bleomycin, cytotoxic agents; anesthetics may comprise one or more 
selected from the group consisting of lidocaine, prilocaine and pramoxine; 
antihistamines may comprise one or more selected from the group consisting of 
diphenhydramine and its salts; anti-infectives, such as anti-fungals, may comprise 
one or more selected from the group consisting of clotrimazole and ciclopirox; 
anti-bacterials may comprise one or more selected from the group consisting of 
gentamicin, tetracycline, erythromycin, and clindamycin; antiparasitics may 
comprise one or more selected from the group consisting of metronidazole, 
permethrin, and crotamiton; anti-virals may comprise one or more selected from 
the group consisting of acyclovir; anti-oxidants may comprise one or more 
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selected from the group consisting of ascorbic acid and tocopherol; 
immunomodulators may comprise one or more selected from the group consist- 
ing of imiquimod and beta glucan; keratolyses may comprise one or more 
selected from the group consisting of salicylic acid; and anti-neoplastics may 
comprise one or more selected from the group consisting of cytotoxic agents and 
immunomodulators. 

Furthermore, it has also been discovered that the use of the heat gradient 
as provided by the present invention is effective in causing skin penetration 
enhancing agents to be more effectively employed. In this regard, skin penetra- 
tion enhancing agents which benefit from the use of the present invention 
comprise one or more selected from the group consisting of solvents, surfactants, 
ethers, esters, fatty acid glycerides, urea, oleates, liposomes, retinoids, and 
occlusive compounds. 

Although a wide variety of skin penetrating enhancing agents can be 
effectively employed as an integral part of the treatment system 20 of the present 
invention, the following listing is provided as examples of the various types of 
agents that may be effectively employed as part of the present invention. In this 
regard, solvents may comprise one or more selected from the group consisting of 
dimethyl sulfoxide, dimethyl acetamide, dimethyl formamide, diethyl-m- 
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toluamide, and n-methyl pyrrolidone; alcohols may comprise one or more 
selected from the group consisting of ethanol and isopropanol; glycols may 
comprise one or more selected from the group consisting of propylene glycol, 
polyethylene glycols, and glycerin; ketones may comprise one or more selected 
from the group consisting of acetone; surfactants, including anionic surfactants, 
may comprise one or more selected from the group consisting of sodium lauryl 
sulfate; surfactants, including non-ionic surfactants, may comprise one or more 
selected from the group consisting of laureth-4, polysorbates, poloxamers; 
surfactants, including cationic surfactants, may comrpise one or more selected 
from the group consisting of stearylkonium chloride and benzalkonium chloride; 
ethers, including organic ethers, may comprise one or more selected from the 
group consisting of diethylene glycol monoethyl ether, polyoxypropylene 15 
stearly ether, and dimethyl ether of isosorbide; esters , including organic esters, 
may comprise one or more selected from the group consisting of isopropyl 
myristate, isopropyl palmitate, ethyl acetate, and C 12-15 alkyl benzoate; fatty 
acid glycerides may comprise one or more selected from the group consisting of 
glyceryl laurate and glyceryl stearate; urea; oleates may comprise one or more 
selected from the group consisting of oleyl alcohol, oleic acid, and sorbitan 
sesquioleate; liposomes; imidazoles may comprise one or more selected from 
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the group consisting of sulconazole nitrate; dioxolones; caprolactames may 
comprise one or more selected from the group consisting of 1-dodecylaza- 
cycloheptan-2-one; hydroxyacids may comprise one or more selected from the 
group consisting of glycolic acid, lactic acid, and salicylic acid; retinoids may 
comprise one or more selected from the group consisting of retinol and all-trans- 
retinoic acid; and occlusive compounds may comprise one or more selected 
from the group consisting of petrolatum, occlusion with plastic film, occlusion 
with film forming polymers such as collodion, ethyl cellulose, and cellulose 
acetate. 

As is evident from the foregoing discussion, the present invention provides 
a treatment system for a wide variety of medical problems and conditions. As a 
result, by employing the treatment system of this invention, controlled delivery 
of heat therapy and/or a heat gradient is provided to any desired location on the 
human anatomy for imparting medical benefits for a wide variety of various 
disorders and conditions. In this way, both medicinal benefits and drug delivery 
are substantially enhanced. 

As detailed above, the treatment system of the present invention com- 
prises holding member 21 and exothermic pad or heat delivery patch 28, along 
with any desired drug, skin penetration enhancing agent and/or cosmetic which 
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may be desired for combination therewith, as a part of treatment system 20. In 
addition, holding member 21 may be formed in virtually any desired size or 
configuration. However, for exemplary purposes only, FIGURES 1-5 depict 
preferred alternate configurations for holding member 21 of treatment system 20. 
As previously discussed, holding member 21 is depicted in FIGURES 1 and 2 as 
a hollow, continuous, cylindrically shaped member which is easily mountable to 
virtually any desired location on an extremity of an individual. By constructing 
holding member 21 from various flexible materials, an easy mounted construc- 
tion is achieved, providing the precisely desired heat therapy and/or heat 
gradient in virtually any desired location. In this regard, it has been found that 
woven or nonwoven materials can be employed for forming holding member 
21 . In addition, holding member 21 may be constructed with elastomeric 
materials in order to provide further enhanced flexibility and mounting and 
securing ease. 

In one preferred construction, holding member 21 is formed from thermo- 
plastic elastomeric materials selected from the group consisting of polyurethanes, 
polyolefins, polybutylenes, polyethylenes, polyesters, ethylene-propylene 
rubbers, polypropylenes, silicones, and vinyl-based resins. Furthermore, by 
constructing holding member 21 from a foamed thermoplastic elastomer, any 
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desired combination of closed cells and open cells is obtainable, with any 
desired ratio being provided. In this way, heat retention and/or insulation 
capabilities are achieved as an integral, inherent physical characteristic of 
holding member 21 . In addition, by employing this construction, holding 
member 21 is able to transmit oxygen from the surrounding, ambient air directly 
to the location where the heat delivery patch or exothermic pad 28 is mounted. 

As discussed above, FIGURE 1 depicts holding member 21 mounted 
about the hand of a user, peripherally surrounding all four fingers, with exother- 
mic pad or heat delivery patch 28 mounted to finger 25 in aligned, overlying 
relationship with the area to be treated. In addition, as shown in phantom, 
holding member 21 may comprise forwardly projecting portion 30 which 
extends forward of the fingertips of the user in order to allow the fingertips to be 
wrapped and enclosed, if desired. In addition, rearwardly extending portion 31 
is also depicted in FIGURE 1 for showing an elongated construction incorporat- 
ing a thumb finger hole 32 formed therein for ease of application and mounting 
to the hand of an individual. 

In FIGURE 2, cylindrically shaped holding member 21 is depicted incor- 
porating an optional securing strap 35 mounted to outer surface 22 thereof. 
Although securing strap 35 may incorporate a wide variety of alternate construe- 
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tions, in the preferred embodiment, strap 35 comprises a continuous, elongated 
member having opposed ends 36 and 37, with end 36 integrally bonded to outer 
surface 22 of holding member 21. In addition, opposed end 37 of strap 35 is 
constructed for being securable to surface 22 in a wide variety of alternate 
locations. 

In order to provide the desired securability for strap 35 with surface 22 of 
holding member 21, fastening means are preferably formed adjacent end 37 of 
strap 35, positioned for cooperative interengagement with surface 22 of holding 
member 21 . In this regard, any desired fastening means may be employed, such 
as adhesives, hook/loop fasteners, and the like. 

Preferably, if employed strap 35 provides the desired securement of 
holding member 21 in the precisely desired location. In this regard, holding 
member 21 is mounted about the desired area to which the heat therapy or heat 
gradient is to be delivered and end 37 of strap 35 is removed from its initial 
engagement with surface 22 and moved into an alternate engaged location 
engage with surface 22 which provides the desired secure positioning of holding 
member 21 in the precisely desired location. 

In FIGURE 3, an alternate embodiment of holding member 21 of treat- 
ment system 20 of the present invention is depicted. In this embodiment, an 
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elongated, substantially continuous sheet of material is employed which is easily 
wrapped about any desired location for peripherally surrounding an exothermic 
pad or heat delivery patch 28 mounted to the desired site. In order to assure 
ease of securement of holding member 21 in the precisely desired location, 
fastening means 40 are formed on outer surface 22 of holding member 21, with 
cooperating fastening means 41 formed on inner surface 24 of holding member 
21. Although fastening means 40 and 41 are depicted as hook and loop fasten- 
ers, any alternate fastening means may be employed with equal efficacy. 

In this embodiment, holding member 21 may be constructed in any 
desired size and shape for enabling holding member 21 to be mounted to 
virtually any locations on the human anatomy. In this way, treatment system 20 
of the present invention can be effectively employed wherever needed for 
providing the desired heat therapy or heat gradient, as well as the enhanced 
delivery of any medicines, skin penetration enhancing agents, and/or cosmetics. 

In FIGURE 4, a further alternate embodiment of holding member 21 of 
treatment system 20 of the present invention is depicted. In this embodiment, 
holding member 21 is constructed in a substantially continuous, hollow, trun- 
cated conical shaped. By employing this configuration, ease of mounting and 
securement of holding member 21 to particular locations is enhanced. Further- 
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more, if desired, this embodiment of holding member 21 may be constructed 
with securing strap 35 mounted to outer surface 22 thereof, as detailed above. 
In addition, this embodiment of holding member 21 may also be constructed 
with an elongated slit formed in the outer surface thereof, as depicted in FIGURE 
3, while also incorporating fastening means 40 and 41 formed on the surfaces 
thereof for enabling secure wrapped interengagement of holding member 21 to 
any desired location. 

In FIGURE 5, an alternate embodiment of holding member 21 of treat- 
ment system 20 of he present invention is depicted. In this embodiment, an 
elongated, substantially continuous sheet of material is employed which is 
quickly and easily affixed to any desired surface location on an individual for 
securely maintaining an exothermic paid or heat delivery patch 28 on the 
desired site. In order to assure ease of securement of holding member 21 in the 
precisely desired location, adhesive means 45 are formed on inner surface 24 of 
holding member 21, along at least two opposed edges. If desired, adhesive 
means 45 may be formed about the entire peripheral edge of surface 24 to 
assure secure affixation of holding member 21 to any surface of the body, 
without requiring peripheral surrounding of the body part. Although fastening 
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means 40 and 41 are depicted as hook and loop fasteners, any alternate fasten- 
ing means may be employed with equal efficacy. 

In this embodiment, holding member 21 may be constructed in any 
desired size and shape for enabling holding member 21 to be mounted to 
virtually any location on the human anatomy. In this way, treatment system 20 
of the present invention can be effectively employed whenever needed for 
providing the desired heat therapy or heat gradient, as well as the enhanced 
delivery of any medicines, skin penetration enhancing agents, and/or cosmetics. 

As is evident from the foregoing detailed discussion, holding member 21 
of treatment system 20 of the present invention may be configured in a wide 
variety of alternate constructions without departing from the scope of the present 
invention. However, regardless of the configuration employed, holding member 
21 peripherally surrounds a pre-positioned exothermic pad or heat delivery 
patch 28 which has been mounted to the particular site where medicinal benefits 
are desired. In addition, by also placing drugs, skin penetration enhancing 
agents and/or cosmetics on the site being treated, further enhanced medicinal 
benefits may be achieved with treatment system 20 of this invention. 

It will must be seen that the object set forth above, among those made 
apparent from the preceding description, are efficiently obtained and, since 
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certain changes may be made in the above article without departing from the 
scope of the invention, it is intended that all matter contained in the above 
description or shown in the accompanying drawings shall be interpreted as 
illustrative and not in a limiting sense. 

It is also to be understood that the following claims are intended to cover 
all of the generic and specific features of the invention herein described, and all 
statements of the scope of the invention which, as a matter of language, might be 
said to fall therebetween. 

Having described our invention, what we what we claim as new and 
desired to secure by Letters Patent is: 



